Isolation and characterization of basic superoxide dismutase consisting of Mr-25,000 subunits in rat liver.
1. A basic protein (pI = 9.0) exhibiting superoxide dismutase activity was purified to homogeneity from rat liver by DEAE-cellulose, CM-cellulose and S-hexylglutathione affinity gel chromatography, chromatofocusing and Sephadex G-150 gel filtration. 2. The purified enzyme had specific activity of 4700 units/mg protein. The activity was not affected by 2 mM KCN. Manganese was detected in the enzyme preparation; the content was 0.9 mol/mol subunit. The N-terminal sequence of the first 23 amino acids of the enzyme exhibited a strong homology (except at position 11) with the mature protein of human Mn-superoxide dimutase. It is, therefore, concluded that the purified enzyme is Mn-superoxide dismutase. 3. The N-terminal amino acid sequence showed that about 50% of tyrosine at position 11 was substituted by glutamine, suggesting the existence of microheterogeneity of the superoxide dismutase protein. 4. The superoxide dismutase purified here was found to consist of subunits with an apparent relative molecular mass of 25,000. This larger than the value hitherto reported for rat liver Mn-superoxide dismutase (Mr 2,400); the previous low value is attributed to differences in methods. 5. The enzyme was shown by immuno-blotting to be exclusively localized in the mitochondrial fraction in the liver. The tissue content of Mn-superoxide dismutase is organ-specific, and was the highest in heart. The precursor protein of the Mn-superoxide dismutase was not detectable in the liver cytosolic and mitochondrial fractions as well as in several extrahepatic organs (lung, heart, brain, muscle, kidney and testis), suggesting rapid transport across mitochondrial membranes and processing of the superoxide dismutase protein.